Tuberculosis (TB) and Human Immunodeficiency
Virus/Acquired Immune Deficiency Syndrome (HIV/AIDS) constitute the main burden of infectious disease in resource-limited countries. Estimates by the World Health Organization (WHO) indicate that there are more than 9 million new active cases of TB and close to 2 million deaths per year WHO (2010) . In the individual host the two pathogens, M. tuberculosis and HIV, potentiate one another, accelerating the deterioration of immunological functions and resulting in premature death if left untreated. About 14 million individuals worldwide are estimated to be dually infected. Both TB and HIV have profound effects on the immune system, as they are capable of disarming the host's immune responses through mechanisms that are not fully understood. HIV/TB co-infection is the most powerful known risk factor for progression of M. tuberculosis infection to active disease, increasing the risk of latent TB reactivation 20-fold Getahun et al., (2010) . Bolarin, 2012 ; in his work, formulated a sex-structured model to capture the effect of complacency on the dynamics of HIV/AIDS but did not include how TB will affect the mix. But, recently a lot of ground work has been covered in the mathematical modelling of coinfection of different pathogens though very little was done in the modelling of HIV/TB co infection. David, 2013; Nthiiri, 2015; Roeger et al., (2009) , Shah and Jyota (2013) have developed mathematical models of HIV/TB co-infection under TB treatment. Their work did not include anti-HIV treatment. Silver and Delfim (2015) developed a TB-HIV/AIDS co-infection model and optimal control treatment.
One of the most powerful methods to approximately solve linear and non-linear differential equations is the Homotopy Perturbation Method (HPM); see Abubakar et al., (2013) , (Jiya, 2010) for examples. The HPM method is based in the use of a power series, which transforms the original non-linear differential equation into a series of linear differential equations. Two continuous functions from one topological space to another are called homotopic if one can be "continuously deformed" into the other, such a deformation is called a homotopy between the two functions. The Homotopy Perturbation Method (HPM), which provides analytical approximate solution, is applied to various linear and non-linear equations (He, 1999) . The Homotopy Perturbation Method (HPM) is a series expansion method used in the solution of non-linear partial differential equations (Jiya, 2010) . The method employs a BOLARIN, G.; OMATOLA, I.U.; AIYESIMI, Y.M. and YUSUF, A. homotopy transform to generate a convergent series solution of differential equations. To illustrate the basic ideas of this method, the following non-linear differential equation was considered (He, 2000) .
(1) Subject to the boundary condition
Where A is a general differential operator, B a boundary operator, ( ) r f is a known analytical function and Γ is the boundary of the domain Ω. The operator A can be divided into two parts L and N, where L is the linear part, and N is the nonlinear component. Equation (1) may therefore be written as:
The Homotopy Perturbation structure is shown as follows;
is an embedding parameter and 0 U is the approximation that satisfies the boundary condition. It can be assumed that the solution of the equation (3) can be Written as power series in h as follows:
And the best approximation for the solution is:
The series (6) is convergent for most cases. However, the convergent rate depends on the nonlinear operator A
The derivation and analysis of the HIV/TB co-infection model used in this work can be found in Bolarin and Omatola (2016) . The main objective of this project is to develop a mathematical model for control and elimination of HIV and TB Co-Infection in the presence of HIV and TB treatments. 
MATERIALS AND METHODS

HIV/TB Model
With the following initial conditions 
Applying HPM to (13)
Substituting equations (19) and (21) 
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Expanding and collecting the coefficients of the powers of h, we have
Substitute equation (19) and (20) 
Collecting the coefficient of the powers of h, we have
Substitute equation (20) and (21) 
Substitute equation (19), (21), (22) and (23) into equation (43) ( ) ( ) 
Substitute equation (22), (23) and (24) 
Collecting the coefficients of the powers of h,
Solving equations (27), (28), (29) and (30) we have: (33), (34), (35) and (36) we have: (39), (40), (41) and (42) 
Solving equations (45), (46), (47) and (48) we have: (51), (52), (53) and (54) 
Solving equations (57), (58), (59) and (60) we have: 
RESULTS AND DISCUSSION
In this section, we use maple software to plot the graph of semi-analytic solution of our model equations. Since, most of the parameters were not readily available; therefore we assumed them and obtain the rest from the papers we reviewed just for the purpose of illustration. The Table below and Delfim (2015) .
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